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(54) Screen for use in a well 



(57) A screen (40) operatively positionable in a sub- 
terranean well The screen comprises a tubular base 
pipe (46) having an axial flow passage (50). a sidewall 
portion and an opening (52) extending radially through 
the sidewall portion A filtering portion (42) is radially 
spaced apart from and circumscribes the base pipe (43) 



The filtering portion (42) radially outwardly overlaps the 
sidewall portion An at least generally granular-like per- 
meable inner support material (58) is disposed radially 
between ^nd directly engaging opposing surface sec- 
tions ot the filtering portion (42) and the sidewall portion, 
whereby the inner support material (58) radially out- 
wardly supports the filtering portion (42) 
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Description 

The present invention relates generally to a screen 
for use in subterranean wells and more particularly pro- 
vides a sand control screen having increased erosion 
and collapse resistance 

Sand control screens are utilized tor various pur- 
poses in subterranean wells The name derives from 
their early use in preventing the production of sand 
along with fluids from formations A sand control screen 
is typically suspended from production tubing extending 
to the earth's surface and positioned in a wellbore op- 
posite a productive formation In this way, the sand con- 
trol screen may exclude the produced sand while per- 
mitting the valuable fluids to enter the tubing for trans- 
port to the earth's surface 

Other operations in which sand control screens are 
utilized include fracturing, gravel packing, and water 
flooding In fracturing and gravel packing operations, 
material known as "proppant" or "gravel" is usually sus- 
pended in a slurry and pumped down the tubing and into 
the annular space between the sand control screen and 
metal casing lining the wellbore. The material typically 
accumulates in the annular space and eventually lills it, 
completely covering the exterior surface of the screen 
The sand control screen prevents this material from be- 
ing pumped back to the earth's surface. 

In water flooding and other injection operations flu- 
ids are pumped into the formation for example, to gen- 
erate steam in a geothermal well, to drive hydrocarbons 
to an upper portion of a formation, etc. The sand control 
screen in these cases prevents contaminants and de- 
bris from being pumped into the wellbore and formation 
When utilized to prevent production of sand from 
the formation, the screen is usually eroded by the flow 
of fluids therethrough. As the velocity of the fluid flow is 
increased, the rate of erosion also increases. Where the 
fluid flow rate from one portion of the formation is greater 
than the fluid flow rate from another portion of the for- 
mation, the screen will erode more quickly opposite the 
higher flow rate portion than it will opposite the lower 
flow rate portion. 

Consequently, sand control screens must be de- 
signed to withstand fluid flow from the higher flow rate 
portion ot the formation, which results in uneconomical 
overcompensation for the fluid flow from the lower flow 
rate portion of the formation. This problem is exacerbat- 
ed in gas wells where it is common for a small number 
of perforations in the casing to have a much higher flow 
rate than the other perforations 

A similar, bul more predictable problem occurs in 
fracturing and gravel packing operations. As the mate 
rial accumulates in the annular area between the screen 
and the casing, an increasingly large lower portion of 
the screen is covered with the material, restricting flow 
of the fluid portion of the slurry therethrough, and the 
flow rate of the fluid portion through the remaining upper 
portion of the screen not covered by the material is 
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thereby increased Therefore the uppef portion of a 
sand control screen is typically eroded much more than 
the lower portion during gravel packing and fracturing 
operations. 

5 If the screen is designed to have very small open- 

ings, to compensate for the erosion of the upper portion 
during fracturing or gravel packing operations, then lat- 
er, after the fracturing or gravel packing operation is 
completed and it is desired to produce fluids from the 

10 formation, the lower uneroded portion of the screen will 
have openings too small for a desired production fluid 
flow rate. If the screen is designed to have relatively 
large openings, to permit the desired production fluid 
flow rate after the gravel packing or fracturing opera- 

15 tions, the upper eroded portion of the screen will have 
openings too large to restrict the flow of the material or 
sand therethrough 

Somewhat similar problems are experienced during 
injection operations when some portions of the forma- 
te tion receive the injected fluids at a greater flow rale than 
other portions. Also, when debris acc umulates in a lower 
internal portion of the screen, the flow rate of the injected 
fluids through the upper portion of the screen is thereby 
increased, causing greater erosion of the screen in the 
25 upper portion. 

Because of the increasingly high flow rates experi- 
enced during fracturing and gravel packing operations 
in recent years, screens must be designed to withstand 
increasingly high collapse pressures Where a screen 
30 has very small openings, overcompensatmg for expect- 
ed erosion of a portion of the screen, the collapse pres- 
sure for a given flow rate therethrough increases In the 
past, an increased number and thickness of support 
rods have been used in a wire wrapped screen and in- 
35 creased thickness has been used in a sintered metal 
screen to resist increased collapse pressures. Unfortu- 
nately, each of these solutions exacerbates the prob- 
lem, since each increases the resistance to flow through 
the screen Each of these solutions also undesirably in- 
40 creases the cost and outer diameter of the screen. 

From the foregoing, it can be seen that it would be 
quite desirable to provide a sand control screen which 
does not require an increased number or thickness of 
support rods or increased thickness of screen material 
45 for increased collapse resistance thereof which is able 
to compensate for erosion during production fracturing, 
gravel packing, and injection operations without overly 
restricting fluid flow therethrough duiing production, and 
which accomplishes these objectives economically and 
50 without increasing the outer diameter of the screen It is 
accordingly an object of the present invention to provide 
such a sand control screen. 

In carrying out the principles of the present mven 
tion, in accordance with an embodiment thereof, a 
55 screen is provided which has improved erosion resist- 
ance and collapse resistance utilization of which per- 
mits the screen to withstand greater rates of fluid flow 
therethrough without requiring the sc roen to have an in- 
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creased outor diameter 

According to a p r eferrcd omhod menf of the present 
invention in which a variety of unique features thereof 
are cooperatively combined a screen is provided wmch 
includes a tubular base pipe and a filtering portion The 
filtering pction is externally disposed relative to the 
base pipe and outwardly overlaps an opening formed 
radially througn the base pipe The filtering portion thus 
filters fltid ''lowing radially through tne opening 

The screen also includes a support material posi- 
tioned between the Dase pipe and the filtering porion 
The support material contacts the base pipe and filtering 
portion and. thus, helps prevent the filtering portion from 
being radially inwardly collapsed by radially inwardly 
flowing fluid The support material may be granular and 
may be held together by a resin which may be dissolv- 
able to permit the support material when the res n is 
dissolved to flow radially inwardly through the opennc 
if desired 

The screen also includes a coaling exteriorly ap- 
plied to the filtering portion. The coating may perform 
one or several of many functions, including retaining the 
support material preventing erosion of the filtering por- 
tion and varying the rate of fluid flowthrough the filtering 
portion The filtering portion may have all or only a par 
of its exterior surlace covered by the coating 

In addition to the coating, or as an alternative there- 
to the filtering portion may be hardened to increase its 
erosion resistance Only a portion of the filtering portion 
may be nardeneo For example, only an axial portion or 
an outer side surface of the filtering portion may be hara- 
oned 

The screen may also include an outer jacket and 
further support material between the filtering portion and 
the outer jacket In that instance, the further support ma- 
terial may help prevent radially inward collapse of the 
outer jacket and radially outward expansion of the filter- 
ing portion 

According to one aspect of the invention there is 
provide a screen operatively positionable in a subterra- 
nean well, the screen comprising a tubular base pipe 
having an axial flow passage, a sidewall portion and an 
opening extending radially through the sidewall porion 
a tillering portion radially spaced apart from and circum- 
scribing the base pipe the filtering portion radially out- 
wardly overlapping the sidewall portion and an at least 
generally granular-like permeable inner support materi- 
al disposed radially between and directly engaging op- 
posing surface sections of the filtering portion and the 
sidewall portion, whereby the inner support material ra- 
dially outwardly supports the altering portion 

The opening preferably comprises an axially ex 
tending slot having a lateral width less than an axial 
longtn thereof such that the sidewall portion is capable 
of radially outwardly supporting the inner supoort mate- 
rial 

The filtering portion is pre'erably tubular and is pref- 
erably maoo of sintered metal Preferably the filtering 



portion is coaxially disposed relative to the base pipe 

In a pre*' erred embodiment the filtering portion 
comprises a olurahty of rods the rods extending axially 
and being circumferential y spaced apart relative to the 

5 base p pe and a wire having an exterior surface the 
wire being soir ally wound extericrly about the 'ods 
thereby forming a plurality of wire wraps axiaily adja- 
cent ones of the wraps be ng axially separated by a cor- 
responding axia: gap The wire may have a generally 

10 triangular cross-section and the wire may be welded to 
the rods A coating may be applied to the wire exterior 
surface the coating having an erosion resistance great- 
er than an erosion resistance of the wire The coating 
may extend axially outwardly from the wire wraps, the 

>5 coating projecting into the corresponding gaps The 
coating may partially close the corresponding gaps and 
may have an erosion resistance such that the coating 
erodes axially inwardly toward the wire wraps to open 
the gaps at a desired rate 

20 Preferably, the inner support material is made of a 

granular material the granulai matenal being capable 
of being radially inwardly dispersed through the opening 
and into the flow passage The granular material is pref- 
erably coated with a resin the resin being capable of 

2S consolidating the granular material The resin is prefer 
ably dissolvable to thereby permit the granular material 
to be radially inwardly dispersed through the opening 
when the resin is dissolved 

In a preferred embodiment, the screen further com- 

30 prises an outer jacket circumscribing the filtering por- 
tion and being radially outwardly and overlappingly dis- 
posed relative thereto: and an outer support material 
disposed radially between the filtering portion and the 
outer jacket, the outer support material being capable 

35 of radially outwardly supporting the outer jacket, and the 
outer support material further being capable of radially 
inwardly supporting the filtering portion The outer jacket 
may comprise a tubular member made of sintered met- 
al the tubular member being coaxially disposed relative 

JO to the filtering portion Alternatively the outer jacket may 
comprise a tubular outer pipe, the outer pipe having an 
opening formed laterally therethrough, and the outer 
pipe being coaxially disposed relative to the filtering por- 
tion Alternatively the outer jacket may comprise a plu- 
rality of rods the rods extending axially and being cir- 
cumferentially spaced apart relative to the filtering por- 
tion; and a wire having an exterior surface the wire be- 
ing spirally wound exteriorly about the rods 

According to another aspect of the invention there 

50 is provided a screen operatively positionable in a sub- 
terranean well the screen comprising a tubular base 
pipe having an axial flow passage, a sidewall portion 
and an opening extending radially through the sidewall 
portion a filtering portion radially spaced apart from and 
c^axialy disposed relative to the base pipe the filtering 
portion radiahy outwardly overlapp ng the sidewall por- 
tion and an inner support mater. al disposed ranially be- 
tween tne Altering porti on and the s dewall portion such 
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that no structure is radially between the inner support 
material and the sidewall portion the inner support ma- 
terial permitting fluid flow therethrough between the fil- 
tering portion andtheopenmg and directly engagmgthe 
base pipe and the filtering portion in a manner substan- 
tially inhibiting pressure-created collapse of the filtering 
portion during forced fluid flow inwaidly therethrough 

The inner support material may be selected from 
the group consisting of sand, ceramic proppant, and 
plastic beads It is preferred that a resin is provided, 
which consolidates the inner support material 

According to another aspect of the invention there 
is provided a screer operatively positionable in a sub- 
terranean wellbore, the screen consisting essentially of 
a tubular base pipe having an axial flow passage and 
an opening extending laterally through the base pipe, a 
filtering portion radially spaced apart trom and circum- 
scribing the base pipe, the filtering portion radially out- 
wardly overlapping the opening and an inner support 
material disposed radially between ihe filtering portion 
and the opening, and the inner support material being 
in contact with the base pipe, whereby the inner support 
material permits the base pipe to radially outwardly sup- 
port the filtering portion adjacent the opening. 

In a preferred embodiment, the screen further con- 
sists essentially of an outer jacket circumscribing the fil- 
tering portion and being radially outwardly and overlap- 
pingly disposed relative thereto; and a permeable outer 
support material disposed radially between the filtering 
portion and the outer jacket, the outer support material 
being capable of radially outwardly supporting the outer 
jacket, and the outer support material further being ca- 
pable of radially inwardly supporting the filtering portion. 
The outer jacket may be a tubular member made of sin- 
tered metal the tubular member being coaxially dis- 
posed relative to the filtering portion. Alternatively, the 
outer jacket is a tubular outer pipe, the outer pipe having 
an opening formed laterally therethrough, and the outer 
pipe being coaxially disposed relative to the filtering por- 
tion Alternatively, the outer jacket has a plurality of rods, 
the rods extending axially and being circumferentially 
spaced apart relative to the filtering portion, and a wire, 
the wire being spirally wound exteriorly about the rods. 

According to another aspect of the invention there 
is provided a screen operatively positionable in a sub- 
terranean well, the screen comprising: a tubular mem- 
ber having opposite ends and a port extending laterally 
from an external surface of the tubular member to an 
internal surface of the tubular member, the port being 
disposed axially between the opposite ends, a wire hav- 
ing an erosion resistance, the wire being exteriorly 
wound around the tubular member, the wire thereby 
forming an axially disposed spiral relative to the tubular 
member, and the spiral having an exterior surface and 
a coating attached to the spiral exterior surface, the 
coating having an erosion resistance different from the 
wire erosion resistance 

The coating may be attached to the wire only at the 



spiral exterior surface and may bo attached to less than 
all of the spiral exterior surface 

The spiral may comprise a series of axially spaced 
apart turns of the wire each pair ot the turns having an 
s axial space therebetween and the coating may extend 
axially into selected ones of the axial spaces: this can 
enable the coating to inwardly retain the support mate- 
rial laterally. 

The coating preferably has an erosion resistance 

to greater than the wire erosion resistance. 

The screen may further comprise a permeable sup- 
port material disposed laterally between the tubular 
member and the spiral 

According to another aspect of the invention there 

is is provided a screen operatively positionable in a sub- 
terranean well, the screen comprising an axially extend- 
ing filtering structure, at least a portion of the filtering 
structure being hardened 

Preferably, all of the filtering structure is hardened. 

20 The hardened portion of the filtering structure may com- 
prise an axial portion of the filtering str ucture 

Preferably the hardened portion of the filtering 
structure is hardened to at least about Rockwell 30C 
According to another aspect of the invention there 

25 js provided a screen operatively positionable in a sub 
terranean well, the screen comprising an axially ex- 
tending filtering structure having a plurality of openings 
extending therethrough and an erosion resistance and 
a coating attached to the filtering structure 

30 The coating may be attached to the filtering struc- 

ture at an outer side surface thereof, ana may extend 
axially into at least one of the openings The erosion re- 
sistance oi the coating is preferably greater than the fil- 
tering structure erosion resistance. 

35 The screen may further comprise a generally tubu- 
lar member the filtering structure overlying the tubular 
member, and a support material disposed between the 
filtering structure and the tubular member, and wherein 
the coating may extend into at least one of the openings, 

40 the coating thereby restricting the support material from 
passing through the opening into which it extends 

The use of the disclosed screen enables higher 
rates of fluid flow in production, gravel packing, fractur- 
ing, injection, and other operations. 

4S Reierence is now made to the accompanying draw- 

ings, in which: 

FIG. 1 is a highly schematized cross-sectional 
view of a prior art sand control screen operatively 
so positioned within a subterranean wellbore opposite 

a formation: 

FIG 2 is a side elevational view of an embodiment 
of a sand control screen according to the present 
invention 

55 FIGS 3A and 3B are enlarged cross-sectional 

views taken along line 3-3 of FIG 2, showing alter- 
nate constructions of the sand control screen ot 
FIG '? and 
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FIG 4 is an enlarged quarter-sectional view of the 
sand control screen taken along lino 4-4 of FIG 3A 

l ! lustra T ed tn FIG 1 is h pr or art sand control screen 
1 0 operatively positioned in a subterranean wellbore 1 2 
opposite a formation 14 which has been lined with pro- 
tective casing 16 The casing 16 nas been perforated to 
permit fluid flow between the formation 1 4 and the well- 
bore 1 2 Screen 1 0 is suspenoed from production tubing 
1 B which extends to the earth's surface 

Dur-ng production of fluics represented by arrows 
20 from the formation 14 the fluids enter the screen 10 
and are transported to the earth's surface through the 
production tubing 18 Any sand in the fluid 20 should be 
filtered out by the screen 10 and not permitted to flow 
into the tubing 16 the screen 10 is gradually eroded 
over time as the fluid 20 flows through the screen High- 
er rates of flow of the fluid 20 thrcugh the screen 10 
cause faster erosion of the screen 

If the rale of flow of the fluid 20 through a particular 
perforation 22 is greatei than the fate of flow of the fluid 
through the other perforations as is frequently the case 
in gas wells a portion 24 of the screen 10 opposite the 
high flow rate perforation 22 will erode faster than other 
portions of the screen 10 Wncn the portion 24 of the 
screen 10 has eroded enough to permit sand and other 
debris to enter the tubing 18 the entire screen 10 must 
be replaced at great cost to the well operator even 
though most of the screen is not yet eroded 

In gravel packing and/or fracturing operations, a 
slurry represented by arrows 26, is pumped into the an- 
nular space 28 between the screen 10 and the casing 
16 and into the formation 14 Fluid 20 is permitted to 
enter the screen 10. but proppant or gravel in the slurry 
26 accumulates in the wellbore 12. gradually filling the 
annular space 28 As the annular space 28 is filled, the 
screen 10 is gradually covered such that an increasing- 
ly smaller portion 30 of the screen is available for rela- 
tively unrestricted flow of fluids 20 therethrough Thus 
screen portior 30 experiences a higher flow rate than 
other portions of the screen 10 and erodes faster than 
other pcrtions of the screen 

In injection operations the above-described ero- 
sion of the screen 10 due to fracturing and/or gravel 
packing operations is also present except with a re- 
verse flow of the fluids 20 from that shown in FIG 1 As 
the inside of the screen 10 fills with debris, the increas- 
ingly smaller portion 30 is available for relatively unre- 
st- icted flow theiethrough of fluids 20 fiom inside the 
screen to the annular space 28 Therefore, the screen 
portion 30 erodes faster than other portions of the 
screen '0 in injection operations also 

Representatively illustrated in FIG 2 is a sand con 
trol screen 40 embodying pmcioles of the present in- 
vention In the following detai ed description of the em- 
bodiments of the present invent. on representatively i- 
lustrated in the accompanying figures directional terms 
sut.h as "upper" "lower" "upward" "downward", etc are 



used in rcation to the illustrated screen 40 as it is de- 
pleted in tne accompanying fig ues It is to be under- 
stood that the screen 40 may be utilized in vertical hor- 
izontal inverted or inclined orientations without deviat- 

5 mg frDm the principles of 'ho present invention 

Screen 40 is repr esentative y illustrated as oenq of 
the typo known to those skilled in the art as a "wre 
wiapped" screen due to a filtering portion 42 of the 
screen be ! ng made of spiraly wrapped and generally 

10 triangular cress-sectioned wire 44 It is to be under- 
stood however, that features of the present invention 
herembelow described may also be utilized in a sand 
control screen having a tuDuiar filtering portion 42 made 
of differently shaped wire sintered metal or other ma- 

>5 tcrials without departing from the principles of the 
present invention 

Screen 40 may be interconnected to tubing or other 
well equipment such as tubing 16 shown in Fl 3 1 ; by 
tubular end connections 46 A tubular base pipe 48 ex- 

20 tends axially between the end connections 46 and pro- 
vides an axial flow passage 50 (see FIG. 3A) for fluid 
flowtherethrough Preferably the base pipe 48 has mul- 
tiple axially and radially extending slots 52 (see FIG 4) 
formed thereon Base pipe 48 may atso have differently 

2S configured openings such as circular perforations with 
out departing from the principles of the present inven- 
tion 

Screen end caps 54 are welded to opposite ends of 
the filtering portion 42 and to the base pipe 48 Radially 

30 inwardly directed flow through the screen 40 must, 
therefore pass first through the screen portion 42 and 
then through the slots 52 on the base pipe 48 before 
entering the axial flow passage 50 

Referring additionally now to FIG 3A. an enlarged 

3S cross-sectional view of the screen 40 is shown taken 
along line 3-3 of FIG 2 In this view the manner in which 
the wire 44 is radially outwardly spaced apart from the 
base pipe 48 may be clearly seen Several (seven in the 
representatively illustrated embodiment) axially extend- 

40 mg and circumferentially spaced apart rods 56 are dis- 
posed radially between the wire 44 and the base pipe 
48 In a conventional manufacturing process the wire 
44 is spirally wrapped externally onto the rods 56 and 
welded thereto For purposes of clarity ot illustration, the 

45 wire 44 is shown as being circularly wrapped about the 
rods 56 but it is to be understood that the wire may have 
a polygonal shape due to being stretched between the 
rods as it is wound thereabout 

As will be readily appreciated by one skilled in the 

50 art. when fluid flows radially inward between the spirally 
wrapped wire 44 a radially inwardly directed force (rep- 
resented by arrows 60) results which is applied to the 
wire As the flow rate is increased the resulting force 60 
is also increased If the wire 44 is unsupported circum- 

5$ ferentially between the rods 56 and the resulting T orce 
60 is increased the wire may collapse radially inwardly, 
resulting in the failure cf the screen 40 to effectively filter 
the fluid flowing thorethro jgh 
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If the screen 40 is of the sintered metal type : the 
force 60 results from the restriction to flow therethrough 
of the filtering portion 42 In that case, where the filtering 
portion 42 is unsupported and the resulting force 60 is 
increased, the filtering portion 42 may break apart or 
crack, also resulting in the failure of the screen 40 to 
effectively filter the fluid flowing therethrough 

Radially between the wire 44 and the base pipe 46, 
and circurmferentially between the rods 56, is a perme- 
able support material 58 Preferably, the support mate- 
rial 58 is relatively large gram sand, but may also be 
ceramic proppant, spherical plastic beads, such as di- 
vinyl benzene, sintered metallic material (a generally 
granular-like permeable material), or other suitable ma- 
terial If the support material 58 is granular it is also pref- 
erably coated with a resin 62 to consolidate the grains 
The resin 62, if used, may also be dissolvable, so that 
the support material 58 is permitted to flow inwardly 
through the slots 52 when the resin is dissolved. Use of 
the dissolvable resin 62 permits the support material 58 
to radially outwardly support the wire 44 during high flow 
rate operations, such as fracturing operations, and then 
be removed for later, relatively low flow rate, operations 
wherein added flow restriction due to the support mate- 
rial 53 is undesirable 

It may now be fully appreciated that the support ma- 
terial 58, which radially outwardly supports the wire 44, 
permits the screen 40 to be utilized in operations where- 
in relatively high fluid flow rates are experienced, without 
collapse of the wire Alternatively for a given fluid flow 
rate, the screen 40 may have fewer supporting rods 56 
and/or smaller cross-section wire 44, or thinner sintered 
metal filtering portion 42, than heretofore possible. 

Turning now to FIG. 3B, an alternative construction 
of screen 40 is shown, an enlarged cross-sectional view, 
taken along line 3-3 of FIG. 2, being representatively il- 
lustrated. Additional axially extending and circumferen- 
tially spaced apart rods 64 are disposed radially be- 
tween an outer jacket 66 and the wire 44. The outer jack- 
et 66 may be wire, such as wire 44, it may be a slotted 
or perforated pipe, such as base pipe 48, or it may be 
made of sintered metal or other suitable material. If outer 
jacket 66 is made of sintered metal, or perforated or slot- 
ted pipe, rods 64 may not be utilized. 

Additional permeable support material 68 is dis- 
posed radially between the outer jacket 66 and the wire 
44, and circumferentially between the rods 64 Support 
material 68 may be made of the same material as sup- 
port material 58 or may be made of different material. 
Support material 68 may also be coated with resin 70, 
which may be the same as resin 62, and which may also 
be dissolvable 

Outer jacket 66 is radially outwardly supported by 
support material 68 in a similar manner as previously 
described for wire 44 radially outwardly supported by 
support material 58 Additionally, support material 68 ra- 
dially inwardly supports wire 44 Thus where screen 40 
is utilt/ed in injection operations, such as water injection. 
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suppoit material 68 radially inwardly supports wire 44 
helping to prevent radially outward expansion of wire 44 
Note that, as previously described for wire 44 when out- 
er jacket 66 is made of wire and is spirally wrapped 
5 about rods 64, it may have a polygonal shape instead 
of the representatively illustrated ercular shape. 

Illustrated in FIG, 4 is an enlarged quarter-section dl 
view of the first described embodiment of the screen 40 ; 
taken along line 4-4 of FIG. 3A Wire 44 is shown 

10 wrapped about a rod 56, which is disposed radially be- 
tween the wire 44 and the base pipe 48 The support 
material 58 is representatively illustrated axially be- 
tween successive wraps of the wire 44, and radially be- 
tween the wire 44 and the rod 56 Note that, as shown 

75 in FIG 3A ; the support material 58 is also disposed ra- 
dially between the wire 44 and the base pipe 48 

The filtering portion 42, as representatively illustrat- 
ed in FIG. 4, is partially exteriorly covered with a coating 
72 Preferably, coating 72 is a hard and abrasion resist- 

20 aril material, such as flame sprayed metal, chromium, 
metal plasma, carbide, or other suitable material It is to 
be understood that coating 72 may completely exteriorly 
cover filtering portion 42 without departing from the prin- 
ciples of the present invention Coating 72 may be ap 

25 phed to the wire 44 before or after the wire is wrapped 
about the rods 56. For purposes of economy, applicants 
prefer that coating 72 be applied after the screen 40 is 
otherwise completely assembled 

Preferably coating 72 axially outwardly extends 

o0 from each wrap of wire 44 to which it is applied and, 
thus, partially closes an axial gap 74 between each wrap 
of wire 44. In this manner coating 72 helps to retain the 
support material 58, helps prevent axial erosion of the 
wire 44, and provides a means of varying the axial gap 

35 74. Where it is desired to have a relatively large flow 
restriction initially, and subsequently have a relatively 
small flow restriction through the screen 40, coating 72 
may be made of a material with a desired erosion rate, 
such that axial gap 74 increases at a known rate as fluid 

40 flows therethrough. 

As hereinabove described, it is common for one ar- 
ea of the filtering portion 42 to erode before other areas, 
such as screen portion 30 or 24 shown in FIG 1 For 
purposes of economy, coating 72 may be applied only 

45 to areas of filtering portion 42 where high rates of ero- 
sion are expected In situations where such erosion pro- 
tection is desired, wire 44 may also be treated, such as 
by nitriding, case carburizmg, induction hardening, 
flame hardening, or other suitable treatment 

50 it is contemplated that, where the filtering portion 

42 is hardened, the coating 72 may or may not also be 
applied Furthermore, the filtering portion 42 may or may 
not be completely hardened For example, it may be do 
sired for only outer side portions of the wire 44 to be 
55 hardened In that case, the filtering portion 42 could be 
hardened by, for example, flame hardening after the 
screen 40 is otherwise completely assembled Addition- 
ally it may be desired for only certain axial portions. 
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such as portion 30 or 24 to bo hardened Pro'erably 
portion?, of the tiering portion 42 which are hardened 
as described above w II have a hardness of at least 
abou! Foe kwell 30C 

The fo'cgomq cetailed descriptor is to be clearly ~~ 
understDOC as being given by way of illustration rind ex 
ample only Modifica'iors may be made within the scope 
of the appended claims 

w 

Claims 

1. A S'ireen (40) operatively positionable in a subter- 
ranean well the sc r een comprising a tubular base 
pipe (49) having an axial flow passage (50) a side- 75 
wall portion, and an opening (5?) extending radially 7. 
through the sidewall portion, a filtering portion (42) 
radially spaced apart from and circumscribing the 
base pipe (48) the filtering portion (42) radially out- 
wardly overlapping the sidewall portion, and an at 20 
least generally granular-like permeable inner sup- 
port material (58) disposed radially between and di- 
rectly engaging opposing surface sections of the fil- 
tering portion (42) and the sidewall portion, whereby 
the inner support material (58) radially outwardly 25 
supports the filtering portion (42) 

2. A screen (40) according to Claim 1 wherein the 
opening (52) comprises an axially extending slot 
(52) having a lateral width less than an axial length 30 
thereof such that the sidewall portion is capable of 
radially outwardly supporting the inner support ma- 8. 
terial (58) 

3. A screen (40) according to Claim 1 or 2. wherein 3$ 
tne filtering portion (42) is tubular and is made of 
sintered metal, the filtering portion (42) further being 
coaxially disposed relative to the base pipe (48) 

4. A screen (40) according to Claim 1 .2 or 3 wherein 40 
tne filtering portion (42) comprises a plurality of 
rods (56). the rods (56) extending axially and being 
circumferentially spaced apart relative to the base 
pipe (48): and a wire (44) having an exterior surface, 
tne wire (44) being spirally wound exteriorly about 
tne rods (56) tnereby forming a plurality of wire 
wraps, axially adjacent ones of the wraps being ax- 
ially separated by a corresponding axial gap 9. 

5. A screen (40) according to Claim 4 wherein the wire so 
(44) has a generally triangular cross-section and 
wherein the wire (44) is welded to the rods ;56) 

10. 

6. A screen (40) operatively positionable ir a subter- 
ranean well the scecn comprising a tubular base ^ 
pipe (48) having an axial Mow passage (50) a side- 
wall portion nnn ar open Tig ( 52) extending -adtally 
t nrough the sidewall portion a filtering portion (42) 



A1 1: 

racially spaced apart from and coaxially disposed 
relative to the base pipe <£~; the filtering portion 
(42) radially outwardly overlapping the sidowal por- 
tion and an inner support mater a! (56) disposed 
racially between tne filtering portion (42) and the 
sidewall oortion such that no structure r; radially 
between the inner support material and tne sidewall 
portion tne inner support material (58) permitting 
fluid flow theretnrough between the filtering portion 
(42 ) and the opening (52). and directly engaging the 
base pipe (48) andthe filtering portion (42) in a man- 
nei substantially inhibiting pressure-created col- 
lapse of the filtering portion (42) curing forced fluid 
flow inwardly therethrough 

A screen (40) operatively positionable in a subter- 
ranean wellbore : the screen (40) consisting essen- 
tially of a tubular base pipe (48) having an axial flow 
passage (50) and an opening (52) extending later- 
ally Ihrough the base pipe (48) a filtering portion 
(42) ladially spaced apart fiom and circumscribing 
the base pipe (48). the filtering portion (42) radially 
outwardly overlapping the opening (52): and an in- 
ner support material (58) disposed radially between 
the filtering portion (42) and the opening (52). and 
the inner support material (58) being in contact with 
the base pipe (48), whereby the inner support ma- 
terial (58) permits the base pipe (48) to radially out- 
wardly support the filtering portion (42) adjacent the 
opening (52) 

A screen (40) operatively positionable in a subter- 
ranean well, the screen (40) comprising a tubular 
member (48) havmq opposrte ends and a port (52) 
extending laterally from an external surface of the 
tubular member (48) to an internal surface of the 
tubular member (48). the port (52) being disposed 
axially between the opposite ends: a wire (44) hav- 
ing an erosion resistance, the wire (44) being exte- 
riorly wound around the tubular member (48). the 
wire (44) thereby forming an axially disposed spiral 
relative to the tubular member (48). and the spiral 
having an exterior surlace: and a coating (72) at- 
tached to the spiral exterior surface, the coating 
having an erosion resistance different trom the wko 
erosion resistance 

A screen (40) opeialively positionable in a subter- 
ranean well the screen (40) comprising an axially 
extending filtering structure (42) at least a portion 
of the filtering structure (42* being hardened 

A screen (40) opcratrvcly positionnblc n a cubtcr 
ranean well, the screen (40) comprising an axially 
evtending filtering structure (42) having a plurality 
of openings (74) extending therethrough and an 
orrsion resistance and a coaling (72) attached ;o 
the filtering structure (42) 
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FIG. 2 
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